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overtopping-induced failure. Therefore, the spillway is assessed as inadequate.
/

N




ASWEGO RIVER BASIN

KEUKA LAKE OUTLET DAM
_YATES COUNTY, NEW YORK
INVENTORY NO. N.Y. 390

PHASE | INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NEW YORK DISTRICT CORPS OF ENGINEERS

AUGUST 1380

h,
b
&
",
o
]
]
b

‘}‘M” ol
)
O

d
e}




DISCLAIMER NOTICE

‘ THIS DOCUMENT IS BEST QUALITY

' PRACTICABLE. THE COPY FURNISHED
TO CTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY. '

e




AR e

PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase L
Investigations. Copies of these guidelines may te obtained from
the O0ffice of Chief of Zng'uneers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the gemeral condition of the dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detajled computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify anv need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating envircmment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing intarnal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through frequent

inspections can unsafe conditions be detected and only througn continued
care and maintenance can tHese conditions be prevented or corrected.

Phezse I inspections are noi intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Gus.delines,
the Spillway Test flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible sterm runof?®), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test f£iood should
not be interpreted as necessarily posing a highly inadequate conditiom.
The test flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studles, considering the size of the dam, its generzl
condition and the downstream damage potential.
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1.3

d. Hazard Classification

The dam 1s classified as a "high" nazard structure, due to the presence
of 6 homes, a sewage treatment plant, an industrial plant and several
local roads located downstream of the dam.

e. Ownership
The dam 1s owned by the Village of Penn Yan. Mr. Wesley Ryder is the
Utilities Manager for the village. He may be contacted at the village

offices at 2 Maiden Lane, Penn Yan. The phone number for the offices
is (315)536-3374.

f. Purpose of Dam

The dam 1s used to regulate the level of Keuka Lake. The gates are
operated in a manner to provide some flood control regulation.

g. Design and Construction History

Records indicate that this dam was constructed in or about 1880 by the
State for use as a canal lock. In 1900, it was renovated and converted

to a power dam. New York State Electric and Gas Corporation controlled

the dam until 1962, when it was turned over to the Village. The gates on
the south end of the dam, were repiaced in 1966. Owen C. Hoban, consulting
engineer, designed the reconstruction of this portion of the dam. At that
time, the two Rodney Hunt Gates currently in existence were installed.

h. Normal Operational Procedures

The water surface in Keuka Lake is maintained according to am established
plan. The graph which details the suggested lake level for each month

of the year has been included in Appendix C. The water level is changed
through the operation of the two Rodney Hunt Gates at +%.e southern end of

the dam. The Village of Penn Yan is responsible for :he operation of the
gates.

PERTINENT DATA

a. Drainage Area (square miles) 182

b. Discharge at Dam

COMPUTED DISCHARGE (cfs)

RODNEY CENTER

HUNT BIRKETT  MASONRY
STAGE ___ (GATES-2)* GATE* _ SPILLWAY _ TOTAL
708.43 - : -
709 10.8 - 10.8
714 328 12.4 452
716.04 524 193 - n7
718.75 646 227 715 1588

* Gates Fully Open




c. Elevations (USGS Datum)

Top of Dam 718.75
Auxiliary Spillway Crest 716.04
Normal Pool 712-714
Sil1i of Birkett (Northern) Gate 709.0
Sil11 of Rodney Hunt (Southern) Gate 708.43

d. Reservoir-Surface Area (sq. miles)
Normal Pool 18.3

e. Storage Capacity (Acre-Feet}
Top-cT-Dam ~uG,
Auxiliary Spillway Crest 166,000
Si11 of Birkett Gate 86,500
S$i11 of Rodney Hunt Gate 80,500

f. Dam
Type: Earth fill upstream slope, masonry and concretes dam
Dam length(ft): 100
Crest Width(ft): 5

g. Service Spillways
Northern tnd-Birkett Gate
Type: Single slide gate with an opening 4 feet wide by 5.4 feet high

Invert Elev. 709.0

Southern End - Twin Gates
Type: Two Rodney Hunt gates; each opening 4.5 feet by 4.5 feet
Control mechanism lccated above gates.

Invert Elev. 768.43
h. Auxiliary Spillway

Weir in center of dam with earth i1l on upstream slope and vertical
masonry wall with concrete cap forming crest.

Length(ft): 50.8




SECTION 2: ENGINEERING DATA

2.1 GEOTECHNICAL DATA

a. Geolo

The Keuka Lake Outlet Dam is located in the glaciated Alleghany plateau
physiographic province of New York State. The rock in.this area consists
of limestones, dolomites, shales and sandstones from the Devonian era.

The rock lies almost horizontal although there is some sagging in the
middle of the Finger Lakes district. Severe trenching or dissection by
streams and glacial erosion has carved the upland into very rugged terrain.
A review of the "Brittle Structures Map of the State of New York" indicated
that there are no faults in the immediate vicinity of the dam.

The surficial soils are the result of glaciations during the Cenozoic Era,
the last of which was the Wisconsin glaciation.

b. Subsurface Investigations
No records of any subsurface investigations made in the vicinity of this
structure could be located.

2.2 DESIGN RECORDS

No recerds concerning the original design of this dam were available. Plans
prepared in 1955 by Owen C. Hoban, consulting engineer, for the reconstruction
of the southern end of the dam and the installation of the Rodney Hunt

gates were available. Copies of these plans have been included in Appendix

E.

2.3 CONSTRUCTION RECORDS

<

There were no construction records available.

2.4 EVALUATION OF DATA

The data presented in this report was obtained from the Department of
Environmental Conservation files, from Wesley Ryder, utilities manager
for the Village of Penn Yan, and from measurements made during the site
inspection. While the data available concerning the central and northern
end of the dam was somewhat limited, overall the information appeared to
be adequate and reliable for Phase I inspection purposes.




SECYION 3: VISUAL INSPECTION

2.1

e L monmm sl e eeme——mee s o

FINDINGS

a. General

Visual inspection of the Keuka Lake Qutlet Dam was conducted on
May 8, 1980. The weather was overcast and the temperature was
around 50 degrees. At the time of the inspection, the lake level
was at elevation 714,

b. Dam

No serious deficiencies were noted on this structure. The embankment
portion forming the upstream slope was in satisfactory condition. The
masonry and concrete wall which formad the crest of the auxiliary spillway
was also in satisfactory conditijon. An inspection report from 1977

(a copy of which has been included in Appendix D) indicated that there
was a small amount of leakage exiting from the base of the masonry wall.
This area could not be observed at the time of this inspection due to the
tailwater level. Mr. Ryder, the village Utiiities Manager, indicated
that this leakage has been occuring for a number of years, with no
noticeable increase in quantity.

c. Service Spillways

The two Rodney Hunt gates on the southern end of the dam had been greased
recently and were operable. At the time of the inspection, the gates
were opened and there was some debris caught in the opening. There was
some scour behind the ends of the sheet pile walls on either 'side of the
southern spillway channel,,

The slide gate on the northern end was very old but appeared to be
operational. The gate control mechanism was supported on four concrete
posts at its corners. The concrete on the left front post was deteriorated
and partially removed. Further loss of concrete on this post could result
in the gate becoming inoperable. The northern bank of the approach channel
to this spillway is lined with gabions and riprap. This bank appeared to
be in satisfactory condition.

d. Auxiliary Spillway
The auxiliary spillway is formed by the center portion of the dam. It
appeared to be in satisfactory condition.

e. Reservoir

There ware no indications of soil or channel instability in the immediate
vicinity of the dam. The channel which leads from the end of the lake to
the dam is relatively narrow and its capacity is further limited by a
railroad bridge located approximately 500 feet upstream of the dam. This
bridge traps a substantial amount of debris.before it reaches the dam.
Some trees and brush line the channel banks in the area between this
railroad bridge and the dam. These banks should be cleared to reduce the
amount of debris which flows to the dam.

f. Downstream Channel

The Main Street Bridge is located immediately downstream of the dam.
Beyond the bridge, there zre several mill buildings which are located
at the edge of the channel.




3.2 EVALUATION OF OBSERVATIONS

Visual inspection reveaied several deficiencies on this structure.
The following items were noted:

1. Deterioration and partial removal of concrete on post supporting
northern slide gate control mechanism.

2. Minor scour behind the sheet pile walls on either side of the
southern spiliway channel.

3. Debris accumulated in the vicinity of the northern spiliway gates.
4, Trees and brush lining the channel upstream of the dam.

5. A small amount of leakage from the base of the masonry wall
(observed during a 1977 inspection).




SECTION 4: OPERATION AND MAINTENANCE PROCEDURE

4.1

4.2

4.3

4.4

PROCEDURES

The water surface in this lake is maintained according to the plan which
has been included in Appendix C. The water level is controlled by the
operation of the two Rodney Hunt gates. A minimum outflow of approximately
20 cfs is maintained to provide flow in the downstream channel. To permit
this minimum flow, the gates are kept open about 6 inches.

MAINTENANCE OF DAM

Routine maintenance of the dam is performed by the Village of Penn Yan.

WARNING SYSTEM IN EFFECT

EVALUATION

No apparent warning system is present.

The operation and maintenance procedures for this dam appear to be
satisfactory. A detailed emergency operation action plan and warning
system should be developed.




SECTION 5: HYDROLOGIC/HYDRAULIC

5.1

5.2

5.3

DRAINAGE AREA CHARACTERISTICS

The delineation of the contributing watershed to this dam is shown on the
map titled "Drainage Area Map - Keuka Lake Outlet Dam" (Appendix C). The
relationship of the Keuka Lake watershed to the entire Oswego River Basin
is indicated on the map {Appendix C) titled "Oswego River Basin - Basin
Map." The irregular but somewhat rectangular shaped, north-south oriented
watershed of some 182 square miles drains from the surrounding landscape
directly into the Y-shaped, 20 mile long Keuka Lake. Numerous short,
steep tributaries surrounded the lake with the larger tributaries; i.e.,
Sugar Creek, Glen Brook, Mitchellsville Creek, Softwater Creek, and Cold
Brook which becomes Keuka Inlet, located within the west and southwest
portions of the watershed. Keuka Lake itself has a surface area of some
18.3 square miles and a shoreline length of 55 miles. The surrounding
terrain rises steeply to the hilltops which are at elevations 400 to 1200
feet above the Lake. Land use within the watershed is predominantly
agricultural with large areas devoted to vineyards. Developed areas are
located at penn Yan, Keuka Park, Hammondsport, Branchport, and Pulteney.
Additional runcff is diverted at times directly into Keuka Lake at a New
York State Electic and Gas Corporation (NYSE&G) power station located

at Keuka. This runoff occurs from a 45.5 square mile catchment area
surrounding Waneta and Lamoka Lakes which lie within the Susquehanna

- River Basin. This diversion consists of a diversion canal 9000 feet long

plus a 4400 feet long pipeline. The average diversion inflow rate is
about 80 cfs or 158 acre-feet per day.

ANALYSIS CRITERIA e

No hydrologic/hydraulic information was available reyarding the original
design for this dam. The 1960 Corps of Engineers report (Ref. 6) provided
information regarding stage-storage data for Keuka Lake, and stage-discharge
curves for the existing Birkett gate and the center masonry spillway.. The
stage-discharge curve calculated for the newer Rodney Hunt gates assumed
fully open gates using both weir and orifice flow conditions for increasing
water surface elevations.

The analysis of the spillway capacity of the dam was performed using the
Corps of Engineers HEC-1 computer program, Dam Safety version. The computer
modeling parameters for the drainage area were selected from the Oswego River
Basin study (Ref. 7). The spillway design flood selected was the Probable
Maximum Flood (PMF) in accordance with the Recommended Guidelines of the
Corps of Engineers. The PMF storm event is that hypothetical flow resulting
from the most critical combination of rainfall, minimum soil infiltration
loss, and concentration of runoff at a specific location that is considered
reasonably possible for a specific watershed,

SPILLWAY CAPACITY

The two Rodney Hunt gates, each 4.5 feet sguare, are the nrimary control
structures and were analyzed for both weir and orifice flow conditions in
the fully open position. The discharge coefficients, C, for weir and
orifice flow respectively were 2.77 and 0.7.
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Additional normal discharge capacicy at the site is obtained from the
Birkett gate which was also analyzed in a similar manner. This gate

is normally positioned at a fixed opening; for the analysis, a fully

open gate was used. Discharge coefficients of 2.77 and 0.42 respectively
were determined using the existing stage-discharge curves. The center,
masonry auxiliary spillway's discharge capacity was also obtained from
the existing stage-discharge curve, developed using a weir coefficient
of 3.1. Although there exists a 13 foot wide railroad underpass 55 feet
= right of the Rodney Hunt gates, any additional discharge capacity through
= this area was not considered.

= Computed discharges for all gite facilities are as follows (all gates
fully open):

ELEV. (USGS DISCHARGE (cfs)
718.75 Top of Dam 1588
716.04 Auxiliarv Spiliway . 717

Crest

The flood analyses performed for this dam considered two conditions:
the gates fully closed and fully open. From an initial water surface
elevation of 714 (mid-summer stage), the spillways when fully open

do not have sufficient capacity for discharging the peak outflow from
one-half the PMF, For this storm event, the peak inflow is 51,947 cfs
and the peak outflow is 2,884 cfs.

w»n,q S S
R R L T

5.4 RESERVOIR CAPACITY

Normal lake levels fluctuate throughout the year between the elevations

of 712 and 715. The available storage capacity for these elevations is
35,000 acre-feet which is equivalent to 3.6 inches of direct runoff from
the watershed. Storage capacity to elevation 716 adds some 12,000 acre-
feet (1.2 inches). Surcharge storage capacity to the top-of-dam elevation
of 718.75 adds an additional 34,750 acre-feet (3.58 inches). The total
storage capacity of Keuka Lake is 200,750 acre-feet for elevation 718.75.
Since the dam is located approximately one mile downstream of the main
body of Keuka Lake, stages recorded at the dam do not indicate corresponding
lake levels. Gage readings nave established the head losses along the
outflow channel leading to the dam as being about 0.5 feet.

5.5 FLOODS OF RECORD

The maximum known flood in the watershed occurred on June 24, 1972 when a
gage reading of 719.35 was recorded at Hammondsport. The watershed total
precipitation during this 5 day event ranged from 8 to 10 inches of rain.

In 1872, a higher lake level of 720.09 was recorded but the present structure
did not exist as it does today for this storm event.

5.6 QVERTOPPING POTENTIAL

Records indicate that the present dam has been overtopped by approximately
0.5 feet during the maximum flood. No dam failure has been recorded. The
analyses indicates the spillways do not have sufficient discharge capacity
for one-half the PMF. The computed depth of overtopping is 1.84 feet for




tzis event. Overtopping would occur for all storm events exceeding 32%
of the PMF.

5.7 EVALUATION

Thz spillway capacity is inadequate for the peak outflow from one-half
the PMF. The Corps of Engineers report (Ref. 6) indicates discharges

in excess of 500 cfs will cause damage in the channel downstream of the
dam. Hence, dam failure would not significantly increase the hazard to
loss of life downstream from that which would exist just prior to an

overtopping-induced failure. Therefore, the spillway is assessed as
inadequate.

-10-




SECTION 6: STRUCTURAL STABILITY

6.1

EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Visual observations of the dam did not reveal any serious deficiencies
which would affect the stability of the dam. There was a small amount
of scour behind the upstream ends of the sheet piling and one of the
concrete posts supporting the gate mechanism at the northern end of the
dam was deterioraled. A small amount of leakage exiting at the base of
the masonry wall was observed in a prior inspection. With the exception
of ghese deficiencies, the dam appeared to be structurally in good
condition

b. Design and Construction Data

Design and construction data was very limited. Plans for the southern
portion of the dam which was reconstructed in 19A6 were available and

have been included in Appendix E. No accurate cross sections of the

Birket Gate section or the auxiliary spillway section could be located.

Due to this lack of cross sectional data, and due to the unique composition
of this structure, no stability analysis was performed. However, there

was no evidence of any stability problems on this structure.
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SECTION 7: ASSESSMENT/RECOMMENDATION

7.1

7.2

ASSESSHENT

a. Safet

The Phase I inspection of the Keuka Lake Outizt Dam did not reveal
conditions which constitute a hazard to human life or prooerty.
Minor deficiencies such as the deterioration of concrete on the
northern slide gate control mechanism and the lezkage exiting at the
base of the wall could affect the safety of the dam if the conditions
worsen.

The spillways, while not having sufficient discharge capacity for passing
one-half the PMF, are considered to be inadequate. During periods of
unusually heavy precipitation and high runoff occurring cver the watershed,
continuous surveillance should be provided both at the dam and in the
downstream areas to warn residents of high floodwater conditions. Such
surveillance procedures and other measures deemed necessary should be
developed, documented and placed in readiness for future use as part of a
detailed emergency operation-action plan. A warning system should also be
developed and implemented; to be used in the event of dam failure.

b. Adeguacy of Information
The information available for the preparation of this report was considered
to be adequate for Phase I inspection purposes.

c._Urgency
The remedial measures outlined in the following section should be taken
within 6 months of the date of final approval of this report.

RECOMMENDED MEASURES

1. Repair the concrete on the post supporting the northern slide gate
control mechanism.

2. Fill the small scoured areas behind the sheet pile walls and protect
this area with riprap.

3. Monitor the leakage in the masonry wall and if it becomes worse, take
remedial actions.

4. Remove the debris which has accumulated in the vicinity of the northern
spillway gates.

5. Cut trees and brush which line the channel in the vicinity of the dam.

6. Develop and implement a detailed emergency operation-action plan and
warning system.
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APPENDIX B
VISUAL INSPECTION CHECKLIST
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VISUAL INSPECTION CHECKLIST

1) Basic Data

d.

General
Name of Dam KEUKA Lag CoTreT DAN\
Fed. 1.D. # NY-33Q DEC Dam No. S oB-6(3

River Basin 03&):‘.60

Location: Town PENN Vani County Va TES

Stream Name kéUKA Lakre OUTLE'T

Tributary of

Latitude () _42°39.6’ Longitude (W) 1 7° 3.2

Type of Dan _ConcRETE, Masonry & EarTy Fiee

Hazard Category C

Date(s) of Inspection _ 5/&/€48

o
Weather Conditions O VERCAST 54 3

Reservoir Level at Time of Inspection 7 H

Inspection Personnel W. LivNter R. WarRENAER

Persons Contacted (Including Address & Phone No.)

Wescey RYbzR - Urreimes Mandser - Vicrace o Peaw Yol
35-536-3374 '

History:

Date Constructed HQQ Date(s) Reconstructed 1162

Designer C. Hosax

Constructed By ,
owner Victhsz of Pean Yaw

menmmmmmmmmmmw‘.q.m-«.m,.v "




2) Embankment

a. Characteristics

(1) Embankment Material __EARTH ¢ Race Fiie

(2) Cutoff Type

(3) Impervious Core

(4) Internal Drainage System

{(5) Miscellaneous

b. crest Not RePLicABLE

(1) Vertical Alignment

(2) Horizontal Alignment

(3) Surface Cracks

(4#) Miscellaneous

c. Upstream Slope

(1) Slope (Estimate) (V:H) _FLAT

(2) Undesirable Growth or Debris, Animal Burrows __ A/ on&

(3) Sloughing, Subsidence or Depressions JVO




(¥) Slope Protection BAAU( ReTA rN&R STQN& WJg e A+
UPsTReam To&

(5) Surface Cracks or Movement at Toe Noxe

Downstream Slope

(1) Slope (Estimate - v:i) _ Neor APerichaLE

(2) Undesirable Growth or Debris, Animal Burrows

(3) Sloughing, Subsidence or Depressions

(4) Surface Cracks or Movement at Toe

(5) Seepage

(6) External Drainage System (Ditches, Trenches; Blanket)

(7) Condition Around Outlet Structure

(8) Seepage Beyond Toe

e. Abutments - Embanlkment Contact
SATISFACTORY




(1) Erosion at Contact

(2) Seepage Along Contact

3) Drainage Svstem

a. Description of System Nené&

b. Condition of System

c. Discharge from Drainage System

=
4) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.)

Tace Gaee onN UPsTrReam SyceT Pree [k FronT

oc B Szrvice SpPreeway GaTes




Reservoir

+ slopes  Kevwn Lake & Ourrer  Cuannee - Brusd § TRess

Grewng Arone Cunnuze Swoves Bz Cor To Renves fearis fransn

b. Sedimentation

c. Unusual Conditions Which Affect Dam NARRM.U Cﬁ'ﬁNN&L Tﬁ &AN\
Rascroad BRri‘6E Upstream CorrecTs Desris ¢ Powns Same H, O,

Area Downstream cf Dam

a. Downstream Hazard (No. of Homes, Highways, etec.) € Homes ° ” SEUJBGE

TREARTMENT Peant : Seyerne Locac Roads * INBUSTRIAL PMNT JusT

- Bzvond Lerr ABOTMEAT
b. Seepage, Unusual Growth _MNawné&

= . c. Evidence of Movement Beyond Toe of Dam Mo

d. Condition of Downstream Channel AT/SFACTARY

7) Spillway(s) (Including Discharge Conveyance Channel)
QUT7HERN - _
2 GAres aw é«s—‘a:em Ena [ Scipe GATE  on NagTwern Eup |

Roxiiary Cwanner [ Midoace - GrRass St—o"é ConcRETE  otER
Masanry WaLe

a. General

SevTuerN GaTes /NSTACen In 1966- € Raoney Huxt

GATE VALYES = Semz Sceur In RBack o SweeT Prewe
da UPSPREAM END

e

d—

b. Condition of Service Spillway NopTweRN End GR’TE‘ CQNCEEWE SPALL&'Q

Axn Removes Under | CornzrR  oF SupPerT, fuetyer Removac
Woued MAke Gare [NopergeLE

SevTwernl Eun Garss ~ Ligt Gare Mecwanism Was

RecenTeLy GReased £ (s OperageE -~ Sems Dezgais Cavswt
In QPEN] NG

-
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i aty f ‘W‘!TH‘WT‘WMWWMH ikl

c. Condition of Auxiliary Spillway G’OOD

d. Condition of Discharge Conveyance Channel
4 Arcues Unber Ma/n STreeT Bgigse- CQULA Crmit
Erowy Seme WYAT

i Dpai Nong ~ AcTHevsd Seruice Seltlwar
8) Reservoir Drain/Outlet Can Re Usgb T Lowzr WATER Level

Type: Pipe Conduit Other

Material: Concrete Metal __ Other

Size: Length
Invert Elevations: Entrance Exit
«
Physical Condition (Describe): Inobservable
Material:
Joints: Alignment

Structural Integrity:

Hydraulic Capability:

Means of Control: Gate Valve Uncontrolled
Operation: Operable Inoperable Other

Present Condition (Describe):




Structural

a. Concrete Surfaces B/QKETT GA?&"’ PRQNT Gﬁ?é’ Lier SurPPoRT

Brocrs Cracren € Browen

Rooney HowrBogvRense GaTe -Con cRETE ls GosbD

Struectural Cracking AMonéE - MASc)N&Y SURFACESL 'QL.L
SATISEACTORY

Movement -~ Horizontal & Vertical Alignment fSettlement) Quway

Junctions with Abutments or Embankments. SATISEACTIRY

Drains - Foundation, Joint,.Face Nowg

Water Passages, Conduits, Sluices SﬁT?.SFA cTobY

Seepage or Leakage BACKQATE& PREVEN 7ed OBser VATIoN

it *
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Joints - Construction, etc.

Foundation

Abutments

control Gates GAYZ [N SaTiscactorY Candimrod Exc&PT CocRETE
DeTzR1orATEN dN One PosT oF RieweTT (NorTazRAICATE

Approach & Outlet Chamnels _ANogrwernt Wace - GAgionvg Axa i
~RiP Rap - Geon ConbTIoN : - =i

Energy Dissipators (Plunge Pool, etc.) Nong

Intake Structures

stability Appears To Bf SATISCAcTeRY

g i
Miscellaneous




APPENDIX C

HYDROLOGIC/HYDRAULIC
ENGINEERING DATA AND COMPUTATTONS
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CHECK LIST FOR DAIS KEUKA
HYDROLOGIC AND HYDRAGLLLC LAKE
EXGINEERING DATA

NY - 390
AREA-CAPACITY DATA: (U%C«ﬁ)
Elevation Surface Area Storage Capac
(fr.) (acres) (acre-ft.)
1) Top of Dam 718.75 . JOO, 750

2) Design High Water

(Max. Desiga Pool) N/A

3) Auxiliary Spillway
Crest T1.04 ‘(DCD}OCXD

4) ©Pool Level with

Flashboards N[A

5) Service Spillway ppn HONT — 20.500
Crest (IWNELTS MEY HONT — 70B.45 )
BRYETT - 709 8(9)500
DISCHARGES
Volume
(cfs)
1) Average Daily u[g
2) Spillways@ Maximum High Water 1523
3) Spiliway @ Design High Water u[A .
4) Spillways@ Auxiliary Spillway Crest Elevation 17 T
5) Low Level Outlet N/A
6) Total (of all facilities) @ Maximum High Wac.er 1533 i
7) Maximum Known Flood ( ELEN. T19.35 om LAKE —_—
o E
T 718.85 @ VAM l :
8) At Time of Inspection o i
[ =Ti418 %] 4THt i
%
%
§
;|
=
%

At 41




CREST: ELEVATION: T18.75

Type: _CONCRETE & MASONRY
Width: 5 Length: @fli'}ool

. . [ et
Spillever GAEDS { RODNEY HUNT () ADWILIARY  CHAMNEL
Location _EACH =MD CEMTER

SPILLWAY:

SERV ‘ (ILIARY
Bl @ AUXILIARY

Eievation

GATE / Type

i
4 Width

Type of Control

MAOAL  HowsT  Uncontrolled

—

/ Controlled:
1

Type
[ (Flashboards; gate)
)

<

i Number —

4l % 5.4-'J 4.5’ % 4-5' Size/Length 50. g'

Invert Material MAZoOMRY
1

Anticipated Length
of operating service —_—

AL 800000 L0 0000 000 sl s 6430 AL St s

Chute Length N /A

Height Between Spillway Crest - -
& Approach Channel Invert
(Weir Flow)




HYDROMETEROLOGICAL GAGES:
UGS RECORDER

Type : _WATER STAGE ~ LAKE SIAFE_@ DAM
Location: HAMMONDS PORT ON _SHEET PILE wWALL
Records:

Date - M -

Max. Reading - 7|9.3%5 —

FLOOD WATER CONTROL SYSTEM: ¢

Warning System: NO

Method of Controlled Releases (mechanisms):

SERVICE SPILWAYS, ( BIRKETT GATE & & Ropey HouT GATES)

<




DRAINAGE AREA: 1% 5©‘ MILES ll(oIASOA(‘QFs

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: AGRICOLTURAL, (\ \UuE\gAP.Di—Df

Terrain - Relief: MODERATE o SIEEP

Surface - Soil: TUIABLE — S mﬁl_‘{RATlOL\

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

NJA

7

Potential Sedimer.tation problem areas (natural or man-made; present or future)

NQ

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge starage:

NONE E,iQEE! R THOGE 21152;:[},2&5‘5 ARDIND ENTIRE
PERIMETER OF LAKE

Dikes - Floodwalls (overflow & non~overflow ) - Low reaches along the
Reservoir perimeter:

)Location: ANO

Elevation:

Reservoir:

Length @ Maximum Pooi Ot (Miles)

Length of Shoreline (@ Spillway Crest) 55 % (Miles)
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ORANGE, MASSACHUSETTS. 01364 U S.AL I ,';.".‘ 'm.umouz cmmnn TWR 817.044- 014K,
‘“ L ,’(‘,’, e s S .‘f.’ b — C Cemom ' X ‘/""4 o h"t‘t\ ‘
: N U Lo Auguac 18, 1966.
State of Ncw ,Y:ork. R e

Conservation Department
Division of Water Resaurces
Central Regional Office
© 418 East State Street
Ithaca,’ New York o

Attcntion:fM.r. ranh!J. Keller, P.E.
Senior Hydraulic Enginear

Sub ject: Keuka Lake Qutlet Séructure |
Sluice Gate
Rodney Hunt Shop Order 63076-2

"Gentlemen:

We have received your lettes of July lith but because of the prepar;'\tion,’['or'
vacations and the vacation we have not been able to answer it until now, We
are sorry about this delay and hope that it has not seriously inconvenienced
you. <«

You requested a discharge rating chart for thmhich we fur-
nished on this project through R, 'E. Clark & Sons, We do not have a rating
chart as such on this but our experience and the available literature would
seem to indicate that a coefficient of discharge of 0, 70 is reasonable for
these gates, We have gseen figures from 0, 65 to 0, 75 used and for our calcu-
lation purpos=s, we normally use the 0, 70 figure, We believe that a stage-
discharge curve baséd on this cnefficient will be accurate enough to allow you
to set the opening of the gate accordingly. Finer settings may be determined
by experience over the years,

We hope that this information will satisfactorily meet your requiremen.ts. If
we can assist you further in any way on this, please let us know,

Very truly yours,

RODNEY HUNT COMPANY

,gw. #M‘-“VL"O/M

R. W. Henderson, Manager
Water Control Equipment Division

RWH /by

DIVISIONS: WATER CONTROL EQUIPMENT « TEXTILE MACHINERY + INDUSTRIAL ROLLS
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STREAMS TRIBUTARY TO LAKE CNTARIO

04232450 XEUKXA INLET (XEUKA LAKE) AT HA<MONDSPORT, NY
(Formerly published as Keuka Lake at Hammondsport)

30

LOCATION.--Lat 42°24'22", long 77°13'08", Steuben County, Hydrologic Unit 04140201, on left bank of Keuka Inlet
at end of Liberty Street extension at Hammondspyort; and 300 £t {S1 m) upstream from sou’l,

M am e mw esms gnme s amees o aa

DRAINAGE AREA,--Kcuka Iniet 25.0 mi? (64.8 kn?); Keuka Lake at mouth 182 mi? (471 ka?).
PERIOD OF RECORD.--August 1960 to current year.
REVISED RECORDS.--¥SP 2112: Drainage area. WRD NY 1974: 1973,

. rmien

GAGE. --Nater-stage recorder. Datum of gage 15 Nationsl Geodetic Vertical Datum of 1$29. Prior to Octobsr 1, 1975,
at datum 710,00 ft (216.408 =) higher.

REMARKS. --Lake regulated by villa;o of Penn Yan; prior to July 1962, by New York State Electric and Gas Corp.
Area of water surface, 18.3 ni‘ {47.4 km®). During each vear, a large part of flow from 45.5 ni? (112 ka?) 3
of diainage area of Mud Creek (Susquehanna River basir} Is diverted into Keuks Lake for power development,
For table of diversion, see station 01528700.

EXTREMES FOR PERIOD OF RECORD.--Maximue elevation, 719.35 £t (219.258 a) June 24, i972; ainimum daily, ?11.40 £t
(216.835 =) Feb. 2, 3, 1961.

EXTREMES FOR CURRENT YEAR.--Maxiamum elevation, 715.15 £t (217.978 a) March 11; minimum, 712.65 fr (217.216 =m)

P ey

L LRI R L NPT 7Y O TUTN NPT AL ST A e T e

Feb. 13.
1
1 . ELEVATIONs IN FEET NGVDe WATER YEAR OCTOBER 1978 TO SEPTEMSEK 1979
} MEAN VALUES
3 DAY ocT NOV DEC JAM FEB MAR APR HAY Juk JuL AUG SEP
k.
1 713.08 713.18 713.21 712486 713.51 712.87 T14.50 T14.26 71442  T16.60 716455 T13.77
i 2 71311 713615 713019 713226 T13e40 712490 714448 T14e20  Tlhe42 71460 71661 T13.76
i 3 713.07 71315 713.16 71333 713,235 712.98 T1e.50 Tlaelle T1oe.e2  Tlh.4l 71465 T13.82
H 3 713.06 T713e15  713.16 T13.36 713,20 713616 Tlheds 716410  Tlhebl 714440  T1658  713.82
3 5 713.07  T13el6 713416 T13e35 713615  T713.53 7148447 714,00  71he4l 714439 . 71449  713.81 )
§ 6 713403 713615 713,13 713436 T13.10 714469 Tlhe4s T14.02 T16e42 714,36 716445 714013
3 7 713403 713417 713010 723435 713010 716092 714442 713498 Tléa41 714035 716432 114,23 i
H 8 713,03 713417 713409 713.38 T13.10 715402 714e40 713497 T16e42 716038 Ti6e25 714018
3 9 T13.01 713616 713415 713.35 713410  715.0%  734.48  713.97 716.49 714.32 71619 714,09
: 10 712498  T13418 713413 713437 713405 715408 714457 T13.98 7164449 71431 Tlewl0 714400
1 11 712,99 713.19 713410 T13.30 713500 715,10 714.67 714,00  T16.51 714430 71407 713.95 .
. 12 712499 713422 713407 T13.20  T12.90 715407 71475 714400 714,53  T14.32  713.99 713.88 !
13 713.07 71319 713403 713.10  712.85 713,03 714.73 714401 714050 714032 T13.91 T13.79 :
5 14 713.19  T13.18  T13.00  713.05 712.85  T71S.02 71479 T14.02  T1edb48 716032 T13.86  713.79
i 15 T13.20  T13.20 TI2.97  T13.00 712480 715.01 714480 714403 Tléebo 714433 713.85  713.84
. 16 713.21 713.28 712.95 713.00 T12.75 T14.97 T +.80 T14.056 11445 714,39  T13.85 T13.78
N 17 713419  713.20 712493 71390 71270 T14.92  714.79 714,07 T16.65  7le.41  713.80 713.72
: 18 713e16 713423 712.93  T13.00 712,65 714489 71478 7146408 71445  7164.40  T713.80 713465 .
. . 19 71317 T13.24 712.90 713405  T12.70 71485  T14.75 714207 714463 714438  713.80 713.62
: <0 71318  T13.26  T712.87  713.05  712.75 716480 T14.T1 714507  Tlent0 714437 Ti3.79  T13.52
f H 2! 713416 713426 712.88  Ti3.10  712.80 71477 71468 714408 714w35 714,36 T13.79 7i3es7
. - 22 713416 713.2S  712.95 713420 712.90 TeeTe  T14.65 Tlaell  Tlee3d6  Tihe3e  713.77 713.66 {
. ) <3 71317 713.23  712.86  T13.30  713.00  T14.71 714461 T1e.l0 71440 T14.3% 713,764 717,38
3 : 26 713.17  713.25 712481 T13e37 712492 71469 714456  Tleal6 716038 T14.39 T13.76  713.3)
: i 25 713.135 713.26 T12.%0 713.29 712436 T14.7¢ T14.50 716.23 714637 Tlhob0 T13.75% 713429 .
t i 26 713415  713.26  T12.88  T1des7 712485 71%.668 71445  T16.26 71633 71440 T13.75 713.28
! i 27 713420  T13e25  T12.85 713451  T12.86 Tlavebhé  T1442 714426 T16.29 Tl4e42 T13.81  713.28 X
4 ! 28 T13419 T13.27 712483  713.53 71286 T16.58 714439  T14.29  T14w33 716440 TI3MB1 713.31
H [ 29 713.20 713.26 712.80 713.52 “==  T14e55 714.35 T14.32  T1léu3e  T1h.61 713,79 713.35
H 30 713.18  7T13.2¢ 712.76 713.52 == 71655  T714.29 Tl4«37  T1asdS 716439 T13.80 713.36
. 1 713.16 —e 712.74 T13.51 - 714,53 e Tlée40 = 714,39  713.80 —
3 WMEAN T13.12 713621 T12.98 71326 712496  T14.55 71457 T14el2  Tik42 T14e37 71401 713669
1 A 713421 71327 713.21  713.53 713.51  T71S.10  T14.80  T14440  T14S3 714,42  T16e85 714623
L8] T12.98  T13e1%  T12.76 71286 71265  T12.8B7  714.29 T13e97  T14e29 714,30 T713.74 713.28
; CAL YR 1978 MEAN 714,06  MAX 716426 . MIN 712.76
¥IR YR 1979 KEAN 713.78 MAX 715.190 MIN 712465 %
k .
E
4
§ 3
3
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SUSQUEHANNA RIVER BASIN 24
01528700 DIVERSION FROM WANETA LAKE TO XEUKA LAKE AT KEUKA, NY ’,
LOCATION.~-Lat 42°25°06*", long 77°06'39", Steuben County, -
Hydrologic Unit 02050105, at entrance to conduit on
. Diversion Canal, 0.8 mi (1.3 km) east of Keuka, and
1.0 ai (1.6 k=) north of ¥ayne.
DRAINAGE AREA.--45.5 =i? (118 m?). R
PERIOD GF RECORD.--October 1966 to current year. 5
GAGE,--Daily power generation records, :
T3
REMARKS. - -Records for January 1951 to Saptember 1966 s §
on file. Sketch indicates diversion fro= Lawmoka- LI
Weneta Lakes (Susquehanna River Basin) to Keuks Lake T3
(Oswego River Basin). : %
COOPERATION. - -Hecords furnished by New York State . !
Electric and Gas Corp. !
k1
AVERAGE DISCHARGE.--13 years, 24.0 ft’/s (0.680 =’/s). ; ;
EXTREMES FOR PERIOD OF RECORD, - -Maxiaum discharge, 73 ;
1 £t3/s {2.07 »/s) June 23, 1972; no flow for =many 2
days each yesr. 3 -
9
f EXTREMES FQR CURRENT YEAR.--Msxinum discharge, 66 ftl/s 3
(1.87 =3/s) oct. 11, 12; no flow many days. 1.
Figure 8.--Gaging stations and transbhasin '}
diversion, Cohocton River-Xeuka Lake ares. ¥ -
A
- q .
!
a4 i
OISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1978 TD SEPTEMRER 1979 .3
MFAN VALUES 3
DAY oct NOV DEC JaN Fes AR APR uAY JUN L A6 sep 3
1 +00 «00 3 +00 80 +00 «00 00 25 +00 +00 +06 1
2 «00 +00 31 23 «00 .00 .00 «00 +00 +00 -00 +00 b
3 0o +00 3 48 00 .00 <00 <00 <00 32 «00 <00 4
. +00 «00 31 55 «00 T .00 .00 «00 00 36 <00 <00 f
S <00 <00 .00 s «00 00 «00 .00 00 +06 «00 +00 i
6 00 kFd 20 g5 (1] +00 .00 «00 <00 «00 <00 «00 i
7 .00 SS 33 55 «00 .00 «00 .00 .00 +00 «00 «00
] 8 «00 ss a3 23 «00 .00 «00 +30 +00 +00 30 +00 &
9 +00 S5 32 «00 <00 30 «Q0 Se2 .00 <00 +00 +00 1
10 33 S5 «00 «00 00 «00 <00 14 «00 «00 +00 +00 :
1 65 55 19 .00 .00 .00 .00 8.0 .00 .60 .00 .00 i
12 46 S5 33 +00 «00 .00 +00 00 «00 00 «00 «00 :
3 13 s1 113 33 «00 «00 «00 «00 «00 «00 <00 «00 +00 4
1s 45 48 33 00 «00 -00 «00 26 <00 00 «00 00 H
15 L 42 3 +00 «00 .00 .00 49 .00 «00 «00 00 i
i
16 27 42 k1Y «00 «00 <00 <00 S <00 00 «00 »00 4
17 +00 37 3 +00 «080 .00 «00 55 .00 15 <00 «00 P
i8 «00 k14 34 <00 «00 .00 «00 35 «00 «00 +00 »00 N
19 «00 37 3s «00 «00 +00 .00 «00 +00 «00 .00 «00 o
20 «00 3s 33 +00 +00° .00 00 00 .00 00 T L00 «00 {
21 .00 35 33 .00 +00 .00 00 N .00 00 .00 00 D
22 .00 16 TS .00 .00 .00 .00 S5 .00 .00 00 +00 S B
23 .00 «00 3 +00 «00 .00 «00 S5 +00 «00 <00 «00 P
24 00 «00 3 «00 +00 .00 «00 55 «00 «00 +00 «00 i
25 <010 «00 3 «00 00 .00 «00 28 1] +00 <80 «00 H
1 1
i 26 .00 .00 3 .00 .00 .00 .0 .00 .00 .00 200 32 c
27 «00 18 3 +00 «00 .00 +00 +00 +00 52 «30 49 LI
28 «00 k13 s «00 «00 .00 «00 +00 +00 «00 +00 S5 ¢
29 .n0 3a kS .00 -~ .00 <00 2% .00 .00 .00 55 i
30 «00 k13 k{3 «00 — -00 «00 &2 20 «20 +00 55 .
31 +00 —— kY «00 — =00 — 42 -— «00 <00 ——- ; .
TOTAL 335,00 886.00 936,00 314.00 «00 00 00 577.20 25.00 83.00 00  246.00 ol
N HEAN 10.8 28.% 30.2 10.1 000 +000 «8-.0 18.6 «87 2468 +00C 8.20 *
H RAX 66 55 I 55 30 »00 «00 ss 26 36 «00 ss .
' XIN «00 +00 00 «00 «00 «00 <00 <00 +00 «00 00 +00 i
t CAL YR 1978 TOTaL 10772.00 MEAN 29.5 MAX 68 MIN .00
H ¥TR YR 1979 TuTat 3383.2¢ MEAN 9.27 MAX 66 HIN  L00
]

T op—— .o o——d . PpLn
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'I'his niternoon thc new d-m getsL werw pot indo, oparation. . These new gates are
lccated in a br{ck and :\ac!"ﬂl 3CTOSS T h@ thlp:

mechanism, Thus these 3&8 cau be o ; desired amount
up to the top of the opening. Thi dspac : _ w the same as for the
olgd gates and is based pon m'Tng_t ting b gate and the pressure

cre the lake level, Fog the prysent o1 T" s about 12" open which will
permit moderats flow, Very souq. % e red fully to_permit maximum
runoff during the spring rise pcdﬂ, , the @b in the noxth
channel which is now restricted in tmd:er tbo construction
work access wm be fnlly opc§e3‘ﬁid“ , (:{y " nw —iwm

In semmary,’ the gt&a in the north and .outﬁihqmui are now brith in good
condition and will be oporatad Wgs sptimg Allup. The target level for
June 1st is slightly above 714 d as rnrly a9 possible thereafter
urtil mid-Septembe -,
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